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^= (54) Title: VECTORS FOR TRANSFORMING PLANTS 

S (54) agW<7)««t: ffl1^<CH^SI£Siffl^-57^»- 

(57) Abstract: Vectors for transforming plants with the use of agrobacteria which have been modified so as to elevate the possibility 
of the recognition of the border sequences of the vectors by vir proteins of the agrobacteria, thereby lowering the possibility of the 
transfer of DNAs other than T-DNA into plant chromosomes. More particularly, the above-vectors are those to be used in trans- 
forming plants which have right and left border sequences which can be recognized by the vir proteins of the agrobacteria, a T-DNA 
sequence which is located between these border sequences and into which a gene to be transferred into plants can be inserted, and a 
replication origin enabling the replication of the vectors in bacteria, characterized by having a plural number of left border sequences. 
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m m m 

5 ^m^m 
10 -e*^o 

±^^MT^j7'P>'^^57-x U A (Agrobacteriuw tumefaciens) t^^<(DW.^W: 
m^\Z^^^MM (Crowm gall disease) ^§1^® JlTil tli-fi"< ^nx 
15 *5 0, 1 9 7 0^f^tCtt, Ti y^^XS F;&^*^0tttcM^bTl/iSiia:, 

feo ^<D^;iOD T-DNA f'«SffiCD^§^lC4g^^fj:7i^;i/^> (i^-T h :^-f — > <i: ^ — 

d <ii7J/^*Hje>55MC$n:/tc T-DNA (7)^0aib<h^at>'\©^SBt:ifi Ti y°^7. 
20 5 F_b<5D'>V;H/>XM^ (Vir M^) tC^^Ef ^3te^S^75»^'ii^^T* D , ^fz. 

■{-mM)mK)^-^n^r^^\z\% t-dna ©Mj^td^^E-r^jj^— I2^j75^'i^:->^T* 

il(7) T-DNA0[)Mi^fC#^E-rS3j?-^-@B^J^'en^n:&3}^-i5^-i3^J, 
— ^— SB^J^Vi^o {t&t^Ti^aA^-T^U 'J'AS^MTfeS Agrobacterium 
rizogenesis =b Ri ^^X^ F{c:«fc;S|W|^7^'>X5^A^WbTViSo 
25 vir^^tC#«E-rsae^^P^»l-3i^n^i5'>A°i7KS^ 

(vir iS7>A°/7ssf) ifi-^^<D-^-'^*—un^w.^\^^ ^(Dfi^(Di-mk^mm^^ 

yAlCM^iZitf. :i(D't4M^*> tl-. T-DNA (3:51^ 5fe3te^^#A-r§^lt-r*i 
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m Dtb-^n-riz. t-dna f}^:^:^-i^-mn(D^m(D^^^^i^xmm(Dm^mz 

^'^n^^'aifi^^^t.ffi^ti^'DX'^fz. (Ramanathan et al. Plant Molecular 
Biology 28. 1149-1154 (1995), Kononov et al. Plant Journal 11. 945-957 

J: 0 f^^ife $ n;^citfe^ mm b T Vij^S ^ t5 c ^ 
^j^^o:> T-DNA U^U^<D^^U mkifimm(oyk^W\z'^^is.\^^^'D\z-r^:^^ 

10 /^>^'M^$tlTVi^c 

T-DNA J^no mk^^f}mm<D^^mz^^(D\%. y^un^v-^)'^J^<Dyix 

V) izKi^^^'Dizni^-^nrz.^^i^'-itm^-^nT^^fSi^K 

15 ^m^lt. T-DNA ©^{l!lCODNA;&^^ T-DNA <h—^(C*t#I(D^fe#lC^^(D«, 7 

^r^o ^^x\ 7^un^^^j^A^mm^rcmm<Dmmmm\z^\^^xm^^^^ 

ia^J^^^T^?ii^=£ri^Jft. g6*}i:-r^ DNA£;^(7) dM-fymm<Dm'&mz^-^ti 
DNA (D^^CD DNA7ii^*ffi#j0^fe#:lC??A$ni:i< < ^ ^^M^tHi^. 
25 ^i^om^ 

^mmit. T^u;^^5^^j^A(Dmm^mmvrcm^<Dmm^mzm\^^^^!7 . 

iJ'-T^oT, gW<i:-r^?^Mfem<^:^ci6{::«^^J5: DNA, t-J^^"^ T-DNA 
09 DNA7&m«fe^fe#:^if A^ni::< ViJ;-9f;i2S:^^n:fe&3}^— 
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^^-(Dmm^'^miz-r^mmmi^.^. (ori) ^mT^^^^--v^-oT. t-dna 
(HPT) ^^^$ii-^:^7-fe^y h^^-^> ib\zmm.mm siui -T^m^-^ti^^mz. 

EI2t*. pSLBO^i^^ — , pSLB2^i7 37 — , pSLB3 ^5' — ^^(D&-^— 
15 ^-SS^J (i^T TLBJ t\^^oZ.t%$>^o) #3fiCDfl60&STo pSLBO©LBi 

x^nrz&^—y-Mm (ut tslbj .t^-r) :*^*2"::>. -rysi^-^mj^^^s-o 

PSLB2, ^fi^DNAifM-tC^Oif^^tC^A^tlfc sLB5?>^'3 0. f T^tD"^ LB 
(1) ^i^iS' — (Df^m 

25 DNAi^>^^(D DNA*^'*l#3^fi#:^#A^niC< V^cfc^ tC^tB-r^:&3}^-5^-i5^J^ 
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* 

15 m'r^mm<Dmnmm:^miz\t (d fe^fe^-^-iB^j^j^-^. t-dna^'jc^* 
a \^^i7 :^ti^^tsT^un^^^)^h.^m^\zmyk-^'^^:f3 

S : (2) vir mJ^SrW^5^Viti-'rXO/jN$7^ Ti "T'^xa H 

20 tia57D Ti y^x^ F^B^t^n. o/ijmi^-eiiMpJtg-e^^o) ©t-dna^^ 
\z^^m.B.^^nxv. virM^^wr^^n-DNA^^^^ii-fcy^x 

i^aAi^5^U '^A<£=Rii^tC®^^i±^:5&^ ; XJ* (3) ^:fe<D3l^-y-BB^J^i# 
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<D&^-y—w.^\^i^^vrch(D\t. T-DNA '^(D%^m.Bii^<7:)^0imi'^^\z^\^^ 

;^-tl--rXc^/h$/cf: Ti y^T.^ F©0tl^:bT«, pBIlOK pBI121 (l^-Trih 
5 CLONTECHtt), X^imaiT ^HM^ll't'-effl V^fc pSBl 1 d^a^-^^ 

i^hs^^— if, ^u — >>';i/:tl/'y-k>X7'a5^-r > (GFP), /3 -^^^"7— if,, 
i^D^A:7a:-:3— ;i'Tir5^;i'h^>;^:7ji^— if (CAT) m-^^mm-^n^o ^ 

15 7^. :int\tmiZ. T-DNA g5a?iJ<^^iB!l. tif^h<itiE:^-^—m^l(D-fmZ'R'- 
20 (2) ^M^l^ 

T-DNA TbI^^ALT^ J;lio 

Agrobacterium tvmefacJens) P^^M^X^tl^o ;i(D^f^tCt^, mM^\zm^(D 
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x\tmmm<D/hi^^mmtt%\zmm-r^:^mf}^$)^o ^n^(D:f5mf^^ 
'mx^xi^-^^-fy'^'^mz^-ox^cDmm.ti'^^misi-r^z.L-mx^^. mmmwkmm\-x 
m<^o:>yk'^wmk\zn^m^^^^tsT-mki)m^Th'^n^mz\^. virm^ 

^n^m^^^fz. PGR \z^y)i^m.n^mmo:)Vk^w-mk ^m^-r^z-iiti^x^^o * 
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T}Vyr)Vy7. ^nu. yzr^-r. z^^:»-(^. u 

±miz^&ti^Tm^'^n'D^mm(Dmmmmzmvxu^o mz. ^Tmmm. 
m (Dm. ^(om^ i^^m^. i^mn'^^^t^c). ihs^ m 

20 mmm i 

(1) ^^^-®f^M 

y^Xa pSBll (Genbank Accession No. AB027256. Komari et al. 

Plant Journal 10, 165-174 (1996)) CD T-DNA I^gPlcn t:4^^>yn^— 37 — t 
=L}z.^^y^ y Y-uy (Christensenet al, Plant Molecular Biology 18, 675- 
25 689 (1992) )\Z^ri ^u-^ ^ yyM^^B^^ (HPT) ^^^-^^ ^tl'tv V 

^^oy^x^ H^f^^b, •^^\zmmmm^\\^\xmm-^n^'^mz. nt*^ 

=^yfu=E-^ — \Z^r^ti^v—^^>hu>^^tSGmmB^J- (Ohta et al. 
Plant Cell Physiology 31. 805-813 (1990)) ^^^$i±^;^7-fe>:/ h ^Jf Ab)^ 
H^f^figbfc (pSLBO. mi. gB^J#^l). PSLBO (^mSiS^J^@H3?iJ# 
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^A\Zli -/^T.^ H pTiAchB OigSSS^J (Genbank Accession No. K00548) 

iz:^^-y—mm (wr tlbj tm-t.) ^^t^-^j^.wh ^o^^nmizn 

5 §Vi«3 oit-S) DNA »r)tSrf^fiKb;^Co -^^b;^ 2 DNA ©iiSgS^J^SB^J 

m^2RZ^3 iZ^To ;i DNA gff § PSLBO © LB i GUS ^m:^±V h<Dm<Dm 

mmmvynii i^mm'^n^^mzmxL. lb ^m^mn-^-^rz^^i$'-^i^m. 

bfec -^fig DNA lC<t^ LB (jy.T TsLBj -5 :i <h ^ ^ «) 75^2^, TJ^t^-S* 
LB d^-a-ti-S 0(Z)t>®^ pSLB2, sLBt^^S"::*, -ttjit)-^ (D^mti^ 4'D(Dh<D^ 
10 pSLBSiL:^ (pSLBO, pSLB2. pSlB3 (D^^ IB Hi&oy^m^m 2 IZ^T) o iltl 
^) 3 aoy-^;^^ K^^n^'n, y^^X^ ^^^^^7^^— pSBI (Genbank Accession 
No. AB027255, Komari et al. Plant Journal 10, 165-174 (1996)) ^mXVtz. 
Agrobacterium tainefaciens IBkAAOA Izm-AV. &.T<Dm.^\Z^^\^r^o 

(2) mmmm 

15 LBA4404 (pSLBO) , LBA4404 (pSLB2) , LBA4404(pSLB3) V^, -f^iSS ^^0) 

(Hiei et al. Plant Journal 6, 271-282 (1994)) tCtJ^o^c. 

(3) GUSite^^^^O^^ff 

IISg^J2T#e>nfcA<i^p-7'l' >'>ffiJn;ttffi«^<Z)^(D— X-Gluc \Z^ 0 
20 ^feL> GUSiie^<D^^S:i)i^;^Co LBA4404 (pSLBO) T?^®^^ Lfcfi|i^Tt3: 

^j^^^<D rnktimmzmx-^rit^zh^^'to z.n\zif^\^. 

LBA4404 (pSLB2) , LAB4404 (pSLB3) LB (DWiifimX.^ 

25 ICt^eVi GUSae^®^^&^-r<BI<^«Mii>bfc (^l)o ^inti'&^rfeLB ^^^iS7 

-\zxn^:zh\z^KitE.Ti^~-y~mmn<DmKf}mm\z^Ki\z<<u-Drc^h^ • 

(4) GUSae^!^3^^^$;i^j:j&^o:^c<@#:(D^V 5 DNA (D^^ 
±iBIS®^T GUSit^^(D^3gS:5^$7fe7&^ofci@<^04'l-Jii£^_>5f_@g^j^(7) 
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5 ^-(•7 — \t:^M<D LB ,h-&fiKLB ©PB^T^^e. GUS 51^^©— gU^T^iiipiT^ § cfc "5 

PCR^^(D^m, LBA4404(pSLB0)T?^KS^bfc*i#jT« 67 ^B^^' 7 
(10. 4%)-^ DNA (Dmmi!)mM-^tl. LB ye>^'-'-:3Ta5§t$*(^^^ ^-Tf^f^tli^n 

LB $:t>0 LBA4404(pSLB2)S:t;^LBA4404(pSLB3)T?^R^mb:^*i2KjTli. ^(Di; 

a 1 ■ GUS gg?-%3Ea(0<^:tfr 







GUS ^^mw(r>m^ 






(%) 


pSLBO 


340 


5. 0 


pSLB2 


327 


1. 2 


pSLB3 


370 


0. 8 




DNA (Dfi?<lf 














PGR (CcfcU 




DNA»£tiilf2|£|g[ 


DNAX^*i|i|il$n>£: 


pSLBO 


67 


7 


pSLB2 


55 


0 


PSLB3 


58 


0 



15 *n^;ii:50^il>75:< J^O. a6<Ji-r^ T-DNA fc:tt^^#A"e#^^^^rRj±$1^^ 
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T'^^c vtzi!}^-^x. ^(D^o\zmm-r^z.t<Dx^^^^-^nrztE:^-'~^"-^ 

SB^j«, ±izwtmi^rz%(D(Dm. m^it. (d •f^x^\^'^izmzwtE-r^& 
^-y-mmz^\^^x. —y.itm^o^m.m^x^^ mm^v<\tmn-r^:^t\z 
viT i^>/-^i^mu*^^*^^^izm^h^^m.^m^\ti^rzh<D : (2) y 

miztE^—y—mm^mmi^'D^j:-o\zi.rch<D (3) vir ^>/-^^mmizj:. 
•^xmm-^rLn^m.mmm^mikm^tsj:.z>tjimi^]tvrz%(D;isi.zf^ (4) jin 

^ <D ffi « (D m * t) ii- ^ ^ ^ o 
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1 . Ti^uA^^v^Ms(Dmm^mmLrzmm(Dmmmmzm\^^^^^^-x^ 

2. T^a;^^^^)ryM,(^yir ^y/'^^Mmz^^Dxmm^n^^^:^^-y- 
i^.k'o tT^m^^^mxpimtii t-dnass^j, mzj^izmrnxoDrnt^^^^^-oym 
m^^miz-r^mmmi^j^^m-r^m^(Dmw^mm^^i^-x$>'DX. t-dna 

10 sx^(D m\-^m!^m^ii^^mx-^tnz<\,>^v\z&y^-i^~-mm7!]t^^'^nrcz. 
^ # m t T ^ M f B ^ ^ - o 

4. T-DNA sa^j^-tc. mmm^i^^mnm^ii-r^-^-ij—m.^i^^^tsmj^^ 
<D^^^-<Dmm^'^m\z-r^^(Dx$>^. m:^m i ~4©vi-my5^ i mizmm. 

6 . mj^m 1 ~ 5 l^tcfB^©^^^-SrWr^T^n;ti^5^U 
20 A^fflVi^*ti^<D?^MSm::^^o 

7. sf:^:S6{CfBm©:^^lcJ;«9?gM^^$nfe*itr, 
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Eco52l 12457, 
Aatll 124£ 
Sail 12325^ 
Aatll 12244^ 
Sspl 12128, 
Seal 11804, 
Pvul 1 1693, 

PstI 11567. 
PstI 11125 



Bell 12868 
SphI 12718 ■ 



Hmdlll 1 
SphI 7 



Hindi 608 
Sat! 608 
Xhol 708 

^BglJI 954 
.Ncol 1054 

EcoR1 1404 



Ndel 9813. 



Hpal9421 
Ndel 9325 




BstEJI 8581 
Belt 8544 
Pvul 8364 



PstI 1999 
Hindi 2005 
Sail 2005 
Xbal 2011 
BaniHI2017 
EcoRI 2288 
Pstl237i5 
Ncol 2395 
Sacit 2820 
Seal 301 1 

BamHI 3091 
Hindi 3097 
Sail 3097 
PstI 3103 
EcoRI 3384 

Bell 3699 
Pvul 3871 
Sail 3876 
Spll 3906 
PVUII3921 
Spel 4007 
EeoRI 4044 
EeoT22i 4181 
Sad 4308 



SphI 7349 
PstI 7343 
Xbal 7311 
Oral 7209 
Seal 7176 



Bell 6087 
Sail 6181 
Sspl 6257 
Oral 6297 
BamHI 6388 



Sspl 4910 
'ApaLl 4919 

Nsp(7524)V5084 
ApaU 5243 
EcoRV5390 
ECORV5621 
SnaBI 5794 
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pSLBO 




HPT 



nos 



[I 



LB 



] 



nos GUS 



pSLB2 




HPT nos 



I 



LB 



sLB sLB 



nos GUS 



pSLB3 




I 



HPT nos 



LB 



sLB sLB sLB 



nos QJS 
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<i2o> mm<Dmmmmm^^ 

<130> YCT-441 

<160> 5 

<210> 1 
<211> 12982 
<212> DNA 
<400> 1 



aagct tgcat 


gcc tgcagtg 


cagcgtgacc 


cggtcgtgcc 


eetcte taga 


gataatgagc 


60 


at tgcatgtc 


taagt tataa 


aaaat tacca 


catatt ttt t 


t tgtcacact 


tgt t tgaagt 


120 


gcagtt tatc 


tatct ttata 


catatat t ta 


aac t ttactc 


taegaataat 


ataate tata 


180 


gtactacaat 


aat at cagtg 


t tttagagaa 


tea tataaat 


gaaeagt tag 


acatggteta 


240 


aaggacaat t 


gagtat 1 1 tg 


acaacaggac 


tetacagt 1 1 


tatettttta 


gtgtgcatgt 


300 


gt tctcctt t 


ttt tttgcaa 


atagct tcac 


c tatataata 


et teatecat 


tttat tagta 


360 


catccat 1 1 a 


gggtt taggg 


t taatggttt 


t tatagae ta 


atttttttag 


tacatctat t 


420 


ttattctatt 


t tagcctc t a 


aat taagaaa 


aetaaaae te 


tattttagtt 


tttttattta 


480 


ataatt taga 


tataaaatag 


aataaaataa 


agtgae taaa 


aat taaaeaa 


ataccc 1 1 ta 


540 


agaaat taaa 


aaaac taagg 


aaacat 1 1 1 1 


e t tgt t tega 


gtagataatg 


ccagcctgt t 


600 


aaacgccgtc 


gacgagtcta 


acggacacca 


aceagegaae 


cageagegte 


gcgtcgggcc 


660 


aagcgaagca 


gacggcacgg 


catctc tgtc 


getgectetg 


gaeeee te tc 


gagagt tceg 


720 


ctccaccgt t 


ggac t tgc tc 


cgctgtcggc 


ateeagaaat 


tgcgtggegg 


agcggcagac 


780 


gtgagccggc 


acggcaggcg 


gcctcctcct 


ee teteaegg 


caeggcagct 


acgggggat t 


840 


cctt tcccac 


cgc tcct teg 


ctt tccct tc 


etegcccgec 


gtaataaata 


gacaeccce t 


900 


ccacaccctc 


tt tccccaac 


ctcgtgt tgt 


tcggagcgea 


cacacacaca 


aceagate tc 


960 
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ccccaaa tec 


acccgtcggc 


ace tccgct t 


caaggtacgc 


cgctegtec t 


ccccccccec 


1020 


ccc tc t c tac 


ct tc tc taga 


tcggcgt tec 


ggtceatggt 


tagggcccgg 


t agt tctae t 


1080 


tctgt tcatg 


tttgtgttag atccgtgttt 


gtgt tagate 


cgtgctgcta 


gcgt tcgtac 


1140 


acggatgcga 


cctgtacgtc 


agacacgt t c 


tgat tgctaa 


ct tgccagtg 


t ttctctttg 


1200 


gggaatcctg 


ggatggc tct 


agecgt tecg 


eagacgggat 


cgatt tcatg 


attttt t ttg 


1260 


1 1 tcgt tgca 


tagggtt tgg 


tttgccctt t 


tcctttatt t 


caatatatgc 


cgtgcac t tg 


1320 


tt tgtcgggt 


catc 1 1 1 tea 


tgcttttttt 


tgtcttggtt 


gtgatgatgt 


ggtc tggt tg 


1380 


ggcggtcgt t 


ctagatcgga gtagaattct 


gt t tcaaact 


acctggtgga 


tttattaat t 


1440 


t tggatctgt 


atgtgtgtge 


cataeat at t 


catagt tacg 


aat tgaagat 


gatggatgga 


1500 


aatatcgatc 


taggataggt 


ataeatgt tg 


atgcgggtt t 


tactgatgca 


tatacagaga 


1560 


tgctttt tgt 


tcgc t tggt t 


gtgatgatgt 


ggtgtggttg ggcggtcgt t 


cat tcgt tct 


1620 


agatcggagt 


agaatactgt 


t tcaaac tac 


ctggtgtat t 


tattaattt t 


ggaactgtat 


1680 


gtgtgtgtca 


tacatct tea 


tagt tacgag 


1 1 taagatgg 


atggaaatat 


cgatc tagga 


1740 


taggtataca 


tgttgatgtg ggttttactg 


atgcatatac 


atgatggcat 


atgcagcatc 


1800 


tat tcatatg 


etctaacct t 


gagtaectat 


ctattataat 


aaacaagtat 


gt tt tataat 


1860 


tattt tgatc 


t tgatatact 


tggatgatgg 


catatgcagc 


agctatatgt 


ggattttttt 


1920 


agccc tgcc t 


tcatacgcta 


tttatttgct 


tggtactgt t 


tcttttgtcg 


atgctcaccc 


1980 


tgttgtttgg 


tgt tact tct 


gcaggtcgac 


tctagaggat 


ccgcgtccgg 


gggcaatgag 


2040 


atatgaaaaa 


gee tgaac tc 


accgcgacgt 


ctgtegagaa 


gt ttctgatc 


gaaaagt teg 


2100 


acagcgtctc 


cgaectgatg 


cagctctcgg 


agggcgaaga 


atctcgtgct 


t tcagct teg 


2160 


atgtaggagg 


gcgtggatat 


gtcctgcggg 


taaatagctg 


cgccgatggt 


t tetacaaag 


2220 


atcgt tatgt 
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gtcgacggt t 
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atagacacac 


gaaataaagt 
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taagcggatg ccgggagcag acaagcccgi cagggcgcgt cagcgggtgt tggcgggtgl 9720 
cggggcgcag ccatgaccca gicacgtagc gatagcggag tgtatacigg cttaactatg 9780 
cggcatcaga gcagatlgta ctgagagtgc accatatgcg gtgtgaaata ccgcacagat 9840 
gcgtaaggag aaaataccgc atcaggcgct cttccgcttc ctcgctcact gactcgctgc 9900 
gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta atacggttat 9960 
ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag caaaaggcca 10020 
ggaaccgtaa aaaggccgcg tigctggcgt ttttccatag gctccgcccc cctgacgagc 10080 
atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta taaagatacc 10140 
aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg ccgcttaccg 10200 
gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcatagc tcacgctgta 10260 
ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac gaaccccccg 10320 
ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac ccggtaagac 10380 
acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg aggtatgtag 10440 
gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga aggacagtat 10500 
ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt agctcttgat 10560 
ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag cagattacgc 10620 
gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct gacgctcagt 10680 
ggaacgaaaa ctcacgttaa gggattttgg icatgagatt atcaaaaagg atcttcacct 10740 
agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat gagtaaactt 10800 
ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc tgtctatttc 10860 
gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg gagggcttac 10920 
catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct ccagatttat 10980 
cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca actttatccg 11040 
cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg ccagttaata 11100 
gtttgcgcaa cgttgttgcc attgctgcag gggggggggg ggggggggac ttccattgtt 11160 
cattccacgg acaaaaacag agaaaggaaa cgacagaggc caaaaagcct cgctttcagc 11220 
acctgtcgtt tcctttcttt tcagagggta ttttaaataa aaacattaag ttatgacgaa 11280 
gaagaacgga aacgccttaa accggaaaat Ittcataaat agcgaaaacc cgcgaggtcg 11340 
ccgccccgta acctgtcgga tcaccggaaa ggacccgtaa agtgataatg attatcatct 11400 
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acatatcaca acgtgcgtgg aggccatcaa accacgtcaa ataatcaatt atgacgcagg 11460 
tatcgtatta attgatctgc atcaacttaa cgtaaaaaca acttcagaca atacaaatca 11520 
gcgacactga atacggggca acctcatgtc cccccccccc ccccccctgc aggcatcgtg 11580 
gtgtcacgct cgtcgtttgg tatggcttca ttcagctccg gttcccaacg atcaaggcga 11640 
gttacatgat cccccatgtt gtgcaaaaaa gcggttagct ccttcggtcc tccgatcgtt 11700 
gtcagaagta agttggccgc agtgttatca ctcatggtta tggcagcact gcataattct 11760 
cttactgtca tgccatccgt aagatgcttt tctgtgactg gtgagtactc aaccaagtca 11820 
ttctgagaat agtgtatgcg gcgaccgagt tgctcttgcc cggcgtcaac acgggataat 11880 
accgcgccac atagcagaac tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 11940 
aaactctcaa ggatcttacc gctgttgaga tccagttcga tgtaacccac tcgtgcaccc 12000 
aactgatctt cagcatcttt tactttcacc agcgtttctg ggtgagcaaa aacaggaagg 12060 
caaaatgccg caaaaaaggg aataagggcg acacggaaat gttgaatact catactcttc 12120 
ctttttcaat attattgaag catttatcag ggttattgtc tcatgagcgg atacatattt 12180 
gaatgtattt agaaaaataa acaaataggg gttccgcgca catttccccg aaaagtgcca 12240 
cctgacgtct aagaaaccat tattatcatg acattaacct ataaaaatag gcgtatcacg 12300 
aggccctttc gtcttcaaga attggtcgac gatcttgctg cgttcggata ttttcgtgga 12360 
gttcccgcca cagacccgga ttgaaggcga gatccagcaa ctcgcgccag atcatcctgt 12420 
gacggaactt tggcgcgtga tgactggcca ggacgtcggc cgaaagagcg acaagcagat 12480 
cacgcttttc gacagcgtcg gatttgcgat cgaggatttt tcggcgctgc gctacgtccg 12540 
cgaccgcgtt gagggatcaa gccacagcag cccactcgac cttctagccg acccagacga 12600 
gccaagggat ctttttggaa tgctgctccg tcgtcaggct ttccgacgtt tgggtggttg 12660 
aacagaagtc attatcgtac ggaatgccaa gcactcccga ggggaaccct gtggttggca 12720 
tgcacataca aatggacgaa cggataaacc ttttcacgcc cttttaaata tccgttattc 12780 
taataaacgc tcttttctct taggtttacc cgccaatata tcctgtcaaa cactgatagt 12840 
ttaaactgaa ggcgggaaac gacaatctga tcatgagcgg agaattaagg gagtcacgtt 12900 
atgacccccg ccgatgacgc gggacaagcc gttttacgtt tggaactgac agaaccgcaa 12960 
cgttgaagga gccactcagc cc 12982 

<210> 2 
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wo 01/25459 PCT/JP99/05386 

<211> 90 
<212> DNA 

<223>LB@H^J$:;^:5:^T^-r (1-25 iRtX 55-70) 
<400> 2 

ATTTACAATT GAATATATCC TGCCGccgct gccgctttgc acccgATTTA CAATTGAATA 
TATCCTGCCG ccgctgccgc tttgcacccg 

<210> 3 
<211> 90 
<212> DNA 
<400> 3 

cgggtgcaaa gcggcagcgg cggcaggata tattcaattg taaatcgggt gcaaagcggc 
agcggcggca ggatatattc aattgtaaat 

<210> 4 
<2n> 25 
<212> DNA 
<400> 4 

catttctcgc ttaaccgtga caggc 25 

<210> 5 
<211> 25 
<212> DNA 
<400> 5 

aaaccgcagc agggaggcaa acaat 25 
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